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Biological Variability and Chances of Error
Variability among individual animals in an experiment leads to problems in interpret-
ing the results. Animals on treatment X may have higher average daily gains than those 
on treatment Y, but variability within treatments may indicate that differences in 
production between X and Y were not the result of treatment alone. Statistical analysis 
allows us to calculate the probability that such differences are from treatment rather 
than chance.
In some of the articles herein, you will see the notation P<0.05. That means the prob-
ability of the differences resulting from chance is less than 5%. If two averages are said 
to be significantly different, the probability is less than 5% that the difference is from 
chance, or the probability exceeds 95% that the difference resulted from the treatments 
applied.
Some papers report correlations or measures of the relationship between traits. The rela-
tionship may be positive (both traits tend to get larger or smaller together) or negative 
(as one trait gets larger, the other gets smaller). A perfect correlation is one (+1 or -1). If 
there is no relationship, the correlation is zero.
In other papers, you may see an average given as 2.5 ± 0.1. The 2.5 is the average; 0.1 is 
the standard error. The standard error is calculated to be 68% certain that the real aver-
age (with an unlimited number of animals) would fall within one standard error from 
the average, in this case between 2.4 and 2.6.
Using many animals per treatment, replicating treatments several times, and using uni-
form animals increase the probability of finding real differences when they exist. Statis-
tical analysis allows more valid interpretation of the results, regardless of the number of 
animals. In all the research reported herein, statistical analyses are included to increase 
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Livestock and Meat Industry Council Inc
The Livestock and Meat Industry Council Inc (LMIC), a Kansas corporation, through 
primary cooperation with Kansas State University is dedicated to facilitating interdisci-
plinary education and research that improves the global competitiveness and efficiency 
of animal and food production. 
Tax-deductible contributions can be made through gifts of cash, appreciated securi-
ties, real estate, life insurance, charitable remainder trusts, and bequests as well as many 
other forms of planned giving. The LMIC can also receive gifts of livestock, machinery, 
or equipment. These types of gifts, known as gifts-in-kind, allow the donor to be eligible 
for a tax benefit based on the appraised value of the gift.
Since its inception in 1970, the LMIC has provided student scholarships, research 
assistance, capital improvements, land, buildings, and equipment to support students, 
faculty, and the industry of animal agriculture. If you would like to be a part of this 
mission or would like additional information, please contact the Livestock and Meat 
Industry Council/Animal Sciences and Industry, Weber Hall, Manhattan, Kansas 
66506, or call 785-532-1227.
LMIC Board Members
Kyle Bauer
David Clawson
Doug Deets
Mark Gardiner
Craig Good
Ken Grecian
Frank Harper
Roy Henry
Patsy Houghton
Virgil Huseman
Justin Janssen
Mark Knight
Kelly Lechtenberg
Steve Mangan
Bill Miller
Lisa Moser
Stanton O’Neil
Rich Porter
Tom Toll
Warren Weibert
Royal Board Members
Dell Allen
Jerry Bohn
Richard Chase
Calvin Drake
Stan Fansher
Galen Fink
Randy Fisher
Lyle Gray
Sam Hands
Bernie Hansen
Greg Henderson
Steven Hunt
Steve Irsik
Larry Jones
Kenny Knight
Pat Koons
Jan Lyons
Gina Miller
Andrew Murphy
Tom Perrier
Phil Phar
Harland Priddle
Lee Reeve
Don Smith
Ken Stielow
Mikel Stout
Kathleen Strunk
Duane Walker
